SROG Responses to EPA Questions 1 & 2 of October 29, 2020
Attachment D

Proposed Injection Well: 1. Lower Confining Zone
2. Depth to Injection Interval

-

Structure: Top of Willow Sands
Willow Field Area, Payette Co., ID
! Fault Blocks Annotated by Letters

“Starred” Wells in Cross Sections Following
Scale Approx. 1”7:2400’
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l | i - physical interpretation shown (left). The log for the 6/7 Claystone Zone (4930’ to 5060’ MD) is on the left, the right
] I . . . C e . .
é [ 1 i image (below) is of the log “footer” with descriptions of the data presented in each track. Note specifically track 8,
:> ] % which shows that the permeability of the 6/7 Claystone Zone is less than 0.1 millidarcies over the entire 130’ thick
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”II Cable Tension. RW used in saturation calculation as readout.
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Sand 8 %‘ | | - i 4T The ELAN Log for the 8/9 Claystone Zone is on the left (5260’ to 5452’ MD). The right image (below) is of the

H e u { 1 log “footer” with descriptions of the data presented in each track. As seen on the previous slide, Note specifically
E H H— 288 L~ . .1 . a1 . .
; |l 1 i g j ., o ; track 8, which shows that the Permeability of the 8/9 Claystone Zone is less than 0.1 millidarcies over the entire
g l - 4 _ oo i 192’ thick claystone zone. Actual values calculated average 0.000002 to 0.000005 millidarcies.

- £ ] L zaa { 1]
L i i -<-; 1]
Ir lﬂﬁ; - THE ‘H‘I‘
AERSIESSTE g N
L | R 1]
T ] T T T e T T 'H'l-
- - 1 L . (Il Il

4 £ 4 { T I e e
i , / T

ClaYStone 8/9 F .) 5 | [T T A

u 5N L - 1 (NI
- _ | Y _";.:‘ = > [N 'i'ii-

[ 44 .;? o T - -

F » I.' . } ¢ [Ny -ilii_

i T 3 = > —1 e I Sonic: OTM 255
ﬁ i |_ i = LI gt S rai Lo (I 0.45 " "KL
e — £ Hum = W ow

T P oo i
TER T TR RS £ i o

I I‘ i ’IR 1 T IT AN -H!_ cs Rw54_1DF HORA
M= oy & |18 : - S - o
k i- | , — % { - - I II _Hl_ LU o2 ahirm.m 200010 glcmd (1 .

R | B3 ? J RS TENS ATE0 RHGA Tot_Wir_e
b i I o — 4 / - _! '] (1] -i-i-i— o Mudicale [ Washout 0.z oL w000 | o glomd 05 o :{ﬁ"' 05 Wy o
? M = \ o g L i (- HCGR : DPHZ 265 UNFLUSHED_QE PHIE Readout

|1 qL & { I } ] ! (I
E : 288 . = -H'I—H'I'I— gl 1 F F .43 a3 D15 |0 fy 5 i
P F } '5- I ! ,-"I -l) ';l L. [T -!l!!_ ) - 4 A - (v 1 05 TAm o

i I -} } q":i. ;_““ ‘:., I;] 7 = ”= I”: H= D=0l AT30 THFH_LIM E b’ e Tot Wir S

-'“? i o ' L - } C ‘|'||‘|+“‘”. i ‘H!‘ T 0z chm.m 2000 | 0.45  f3f3 015 = E %: ? 05 ww 0 '
b 0l < }/ T 5 I} i {1 2 = E i 2 &8 = PIGT bW TR_GED OEeS
[ % i - g T E L]

[g ,—{3 > s ? i m . z 2 E ZF & ¥ A T 21 name 0|05 we 0|01 mD im0
b 1 - 3 1 i HE_H_E_HE_ -t HEAL AT10 PEFZ RES_UWAT Bound Water |HzAs GE_oepH
| f T i T {1 A 1240 | 7 n 12|02  ohmm 2000 | -5 5 | o.o02 chm.m 2[1 wv o0jos5 ww  0for mD 1000
S e 5 Fam b R

i = 3 = P, o i Petrophysics Montage Description
? | | — — . = nEa T (I -!l!!_

I H E S 7 {11 1 2 3 4 > 6 / 8
5 | | :'( Ir’r __.E."'-r = 1| -i-i-i—

F 1t i o Iy X -H'I-H'l'l—
b i !. - /* - 2 = s "-‘:| 1 ”= I”: "= Track 1: Depth Track 5: ELAMN Vaolurme Solution
4 | 4 « A i} H /. Depth Scale is 1:240 (5" Log). Volumes as indicated for volumes noted In header O - 100% volume display.
- Mﬂ? L Y oL 1 ‘!‘!‘!‘!‘!‘!‘!“!‘!‘!‘ Cable Tensian. RW used in saturation calculation as readout.
F ; i ] i \\,j T TEE & L ”= I”: "= DS0Z Computed Density Standoff (Shaded).
5 5 . [l CS Cable Speed. Track 6: Water Saturation
p o 23— HEHHH Unflushed waker saturstion with readaut whers SW<1.
? | |_ ('5 { ) E‘M e j ”= I”: "= Track2: Correlation TutaIJLG:s ':;E;Iu:luul:d’u‘: ::'Ire zr‘.Eh:":uu e
}. I a A S > " 1| -i.ii_ GR with shading = 150 GAPL.
i 1 = 1 I II SPF where available. T ¥: Porasity [ Fluids Displ
b | ;'E .- |: =T T !| ”= HH H= Caliper and Bitsize, shaded for mudcake and washout. Plg:Tmz ;r:In::ull:\' WII;;'l TI: ulﬁ:ffnl,' to Water Volume.
3 i . - i i ‘i'i'i‘ Spectral GR, Uranium, Potassium and Thodum when avallable. Irreducible Water Volurne from Elan is dark blue shading bo Free Water
; | . 5 ! 'E. - | ”.I IIIIII i HOGR g K+Th, delta to HSER iz Uraniom. Fres water i Igr1 blue shading
SRl T4 i R v— s T e e s
I el I[ ¥ 'I'l'l-lH'I_'Hl_ ATG0 - AT10, Induction resistivitles with 10, 20, 30, &0 and 90 inch DI.
E i ] ! i i RXO from Density pad or HRLT whene available. Track B: Relative Permeability
L | i L E 1 — i:ii:i:i:ii::iii: RW54: 54 inch DI wertical resistivity from RT Scanner whens available. Rel perms to water and gas. Shading where preferential fuid will flow.
Track 4: P it
S d 9 ':JE‘P-:! - 'h:'-l:ill III|'-|lf‘_'u|:r|t:||'. parasity.
DPHZ - Densit ty.
an I e N 1 e Y N H 1 C'usm'.'r'e:"a:i;u:::f'hPIIfL‘lPIIE.
1 2 3 8 gEan: ::'ues I:I'( when avallable.
- otoelectric cross section.
HDRA - Density comection with baseline noted and shading.
WeII D iS 5500: MD, ELAN not Computed below D I.r-- RHEA - apparent grain density from ELAN model as readout value.
5450’ MD due to not all curves having data, Somke: OTM 555
See combo log for Sand 9 0.45 W 015 B
e
s . Rl _10F HILHA
Liranium:
ih R 02 ohim.m 2000 | 0 glcrmd 05
TENS . s ATO0 RHGA seee COMPANY: Alta Mesa Services, LP
¢ [ 02  ohmm 2000 |0 glem3 05 e Thd 05 wv O WELL: ML Investments 1-11
HCGH ! DFHE 2.65 UMFLUSHED GE FHIE Readout FIELD: Wi"m s hl h g
gak E 2z 2 0.45 a3 015 |0 (W) 1 DS Mam3 0 CDUNTY. F‘a‘}‘GﬂE c um er EI.
e 7 omn BloE e ow| 88 e[| e STATE: idaho
in UL ] Fal L J =L 2 o o - L .,
. - = ﬁ 32 % _ﬂ‘, ] FIGT boWTE GED OBPH COUNTRY: USA
_ ”r : 2 2 E & & S A4 % 29 nam: 0|05 w 0|01 mbd 1000 ]
uo ol - - <es, wa ST R API No.: 11-075-20025-0000 Date Processed: Sept. 8, 2014
1240 | 7 | 12 02 ohim.m 2000 | -5 5 | o0z ohim.m 211 iy 0|05 ww 0|01 mD 1000




Sand 1
Sand 2
Sand 5
Sand 6
Sand 7
Sand 8
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“Red” Fault cuts #2-14 well at 4790” MD,
Total Depth of Well 5500’

Approx. 150’ of section is “Faulted Out”
(Sd 1 & Upper part of Sd 2 are Faulted Out)

5/6 Clay

6/7 Clay
" 7/8 Clay
8/9 Clay

And present in all deep wells surrounding the DJS #2-14.
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DATUM: Sand 3 Top

DATUM: Sand 3 top
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Section shows deeper stratigraphy

STRATIGRAPHIC CROSS-SECTION
ML #1-11 & DIJS #2-14 Wells
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Fault Block “A”

Fault Block “E” from Seismic HCI'S
=14 well

& BOTH Neighboring Fault Blocks
Are HYDROCARBON PRODUCTIVE

Note: Sands 1 &2 are probably
Gas/Cond. Productive in this

Fault Block “E”
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2. Top of Injection zone (Sand 3 top) is at 4908~ MD (-2406’ subsea) in DJS 2
4. Base of Injection zone (sand 6 base) is at 5500’ MD (-2998’ subsea) in DJS 2-14 well

1. Top of Injection zone (Sand 3 top)is at -2180" at shallowest point
3. Base of injection zone (Sand 6 base) is at -2860’ at shallowest point

tNT—-tN 3 __*_ : = o : EED
0. I r._ TTEEE LTI T i LT o o [ o T I RLg o
R I _‘_ ¢ TN, o o ,;_T_ Arar ___,,___* i SRR o i TawBARLT i
il g Lt iril ]IV m U] , , , ! ” ,
S===E=s=S=sss=EssESes=scEss mmmmwmemelmFMMMmmw%pﬂm#%wkmmmimmwmmmmmiPMLmFmemm_mmmmmmmmmhmmmmmmmLH.mmmmmmmmmmL_mmmmmm S==sf=ss=sEsss=esssomsss me "
i T = mE EmE mEmE im ™ i imu | T N n 1 T . .o
; BT AN AR dNNRRRY , i ” T it S kN AR , Wil ._A"L..___r”r.:.ﬁ. i f m
i 1 , ! , , , , ! , i i | |
Mo mu_wmmm,mmmm.mmmmmmmmmm.mmmmmmmmmmmmmmmmmmmmmmmmm_kh.mmmmmmmmm.mmmmmmmmmm_.,mmmmmmmmmm..,Mmmmmmmmmm_Mmmmmmmmmm_Mmmmmmmmmm.Mmmmmmmmmmmmmmmmmmmmm_.,Mmmmmmmmmm_mmmmmmmmm ! o m
-3 : : ; : ; ; ; L e
S < : . T " : " i 'S
“H__ 88 =t A ! SEn SISl Lﬂ.m.... | mEEr om0 wmmmom pere ; 2| w
MR g n m m ” , m B
i m 2 S 7 i 2 - ! ! T F m - = -] m a m d m ] " 2 I \ WC (2]
- % m _ m_ | | , ” | | | = ?
S & 2 m " mn , ” m = nNu w 3
w o ” : 1 ” : : en —_ V o -
s [1e' /I 2] w2 il un [NANREE =] : ™ AR o | =l € € o
T i i | i 8l T Ll bt [T AL bl Ol 0 8498 ¢
n [ LAY T W LG AR i Tk il 1r! T i ol ! il T i 1 wl+= B Q=
R s T b — L T T , , e T P ...T_ T T w ¥ -E'LE
LLEL TR S Vool o0, [ LA T RT T ali LY b e 2. i ___. S EIRAEN 1P R AN AN A ORI R R AL, il b T PRI bl 1| 20 2¢v
?r.r\.. TN T_..._,__q_____:_..__.,.";. ._.3 il ___,___._._.._..__ IR 2.._..__._.,_,_._:.. W .___.q.__:.” LTl TN i o TV el ! .4_._.__.,._ il | Y i W___.,._:___. LT T Tad ” $ qld O m % )
: I i , ” * c : sl , : : o o m
i 1 ] H — i - | = ]
- _ m , 2 . 2 el o 2
@ g2 | i . & & Oflwn o
e L= S = ” © ! ~ o ” L €388 o
| S e < &, ” ~ : = > C V< o>
nl 3 = Mﬁ_ ” i | © @ ” R.\_u.rﬂ;____Z.
=8| 8 § 8= | I W Pl 23530
Elam| g I ' =) > Olo="=2w
S Q| < S Q S =382
ol 2| @ o s ID==233
Q Q Q
z| 3| xR N N ™ o NS
(1] ~ ~ ! | T o | S
Ll Q 1 wn v 9
& Ir>>
Q




NORTH

ML 1-11

=1 DJS 2-14
L= GR&Induction Logs 4*{| GR & Induction Logs
DEPTH (Subsea) E=E THMET e = i
1700 e m}w{— (Sl ke ). S — -1700°
3 o ___Hﬂ a &S
WILLOW FIELD . ] i = h i . s
SSEEE LR 273$s",e Chayy \ =
/COND. 25 i ays : =
nesavoms | -=t7--20H il one " Hills N\ - DEPTH
ceeanmEimmll B 51 N eI [subsea, ft)
<-—<.\',: T 'w!" t 2 Fault Block “E” from Seismic HCI'S = Basalt Sill
‘E 3 ML I | / = & BOTH Neighboring Fault Blocks {( S
D1 R —— e 3 - S8 i B l": 11 O 1 - ~-39ng § = =xo. | AreHYDROCARBONPRODUCTIVE [} N A - ,’“",, -2000’
Es ISR sany = \ = : 1
=t FHTE=E Eﬁ%’?ﬂﬁ E j i -2100
?-. é_w\m—_— %‘:-ﬂﬁ? Sand4 j'“ = l-ﬁ?‘i 2200’
FEEERIEEE [ Top of injection zone @ il | Ll
—--mif—« fil- mﬂ_ Shallowest Point (-2180") 7 \ 200
ol BR == TR ; wﬂﬁfﬂm il s . i
P i '_W—— =5 I =L E Ma Slve C
/6 Claystgme TR P T : S R e — e i — Claye, hayy -2400°
= || E 8=l 5 Il Al =i S Ston kHi//
2500 S EmEE S *erfr -------------------------------------------------------------------------------------- - A :,,,fﬂ} e P -2500’
== =T - R = E ]
6/7¢l :: 5 FH= e ,Mﬁr 4 1 %_Mh : R¥stop,
y el= 3 - 83 i |_mh_ I ||H’ _J;HL-«'" ! . e e —2600’
5Bl || B3 | Rl 6/ SEEE e » S
;?‘ —""?hg—'ﬁ: m! 3 'ﬁm_ Claystone ;W‘E Bt Mt»——h_ufn 0 u-..f.“ Rop Iayston
;Z':* == 7 _--mﬁ'—-- I = E“ﬁm_ Sang 7 £ ;;H il i ﬁ 777777 p SV ,D,,,,,,,,,,,,,_..,,,,,,e, 77777777777777777777 -2 700’
EE s S 8 Lls S e e /?Opo /VJ5C7./O
=4 = ____I i L ' i s 3 i BN gi—tost e~ o~ YOO A ,
3 || 6 | Sondg T T Ny, VZop, 2600
=2 —---mfl—‘—- s PRO - S %_%?ﬁ P ECT £ Top of Injection Zone @
=eE s [/ EE 4 i . — POsep T i Rl R Op / O[v Deepest Point (-3090’) ,
A B 1% Base of Injection Zone @ INTEE === / GS ”””””””” P -2900
8/9 Claystorie = || CLHM TR Shallowest Point (-2860") 6/7 s FCT ’)nv,<6 o _M__ | S 195) //VJ \
2000t i _m!':_ bsd NHMS/ ........................................................................... y Stone PN - HHE TR D ECTIA/V & -3000’
== R SRR 9 -
EEE s i B '!?’H‘lrm o Claysto,,e 6/7 Claystone '?OPOSE \ /
-3 s i i ng e e 7 &F A TP ’
9/10 Claystone : 0 //V -3100
Sand 7 JEC77
Sand 8 O 4
Fault Block “B” \ g Az / -3200
\ 8/9 Claystone / -3300°
Index Map: Structure Top Willow Sand 1 \\ Sand 9 / -3400
& T ,
: i > ?": ?‘ t;‘ -2s, || \ /
S e N -3600°
! « 1-10fz751 BT Invesments "2, upn
i i e, 2-10 ™ [ s, 6 \ Fault Block “E Base of Injection Zone @ ,
28 2 Y \ ””””” Deepest Point (-3620’) - -3700
L INVESTUENTSTO \ i i“""' 11 o:.‘ ‘ﬁ‘,a 12
p suuu\"f suu\'\ '3800’
A ; \
: A \ -3900’
vﬁ ssq? = .2;‘ ---- '4000’
1.15 -i';(- TN East
il STRUCTURAL CROSS-SECTION B-E-EAST | e,
> ;; e Willow Sands & Claystones 1. Line of Section is Northwest to Southeast, then bends to the East (See Index Map)
e Willow Field, Payette Co., Idaho 2. Shallowest and Deepest points of TOP and BASE of Injection Zone are noted on the section
8N AW Horiz. Scale 1”=640’ Datum: Sea Level 3. Known Gas Reservoir in Fault Block “B” has Gas/Water contact @ -1888’ subsea
— Vert. Scale 1”= 300’ Dec., 2020 4. Probable Gas Reservoir in Fault Block “E” has predicted Gas/Condensate Accumulation
Vert. Exag.=2.2t0 1 D. Smith 5. 6/7 Claystone is lower confining zone




